Introduction
The need for government intervention in higher education may be justified by an underinvestment in higher education due to a capital market failure (Friedman, 1962; Chapman, 2006) . Specifically, higher education is costly but banks are unwilling to offer loans to students in the absence of a guarantor because individual private returns to education are uncertain. From an efficiency perspective, there would be efficiency losses without government intervention because talented but financially disadvantaged prospective students would be excluded. From an equity perspective, there would be distributional inequities because people would not have equal access to educational opportunities.
A growing literature on the social returns to education suggests that government intervention in higher education is also needed because there are positive externalities (such as increased productivity, lower crime rates, increased political participation, and so on) resulting from higher education (see, for example, Lochner and Moretti, 2004; Lange and Topel, 2006; Ciccone and Peri, 2006; Shapiro, 2006) . Although empirical evidence on the importance of social returns to higher education is rather mixed, the estimated social returns are generally positive, suggesting that a socially optimal level of higher education cannot be achieved without government intervention.
Although most governments recognizse the need to address the capital market failure in higher education, it remains unclear to what extent governments * should subsidize private investment in higher education, which they can do either directly (through the provision of grants and scholarships) or indirectly (through student loan subsidies). While evidence regarding the size of social returns to education is relatively weak, there is compelling evidence on considerable private returns to education (see, for example, Card, 1999; Harmon et al., 2003; Psacharopoulos and Patrinos, 2004; Heckman et al., 2006) , which suggests that university graduates should take over most, or perhaps even all, of the cost of their university education. This paper contributes to the debate over the role of private and social returns to education from a new perspective. Instead of asking the (normative) question: "How much should university graduates pay?", we focus on the (positive) question: "How much can university graduates pay?" The ability of university graduates to repay student loans is closely linked to individual income and therefore we study the financial capacity of university graduates to repay a given loan amount across the entire income distribution. We differentiate between the two most common forms of student loan systems: (i) mortgage-type loans (MLs), similar to student loan systems in the US and Canada; and (ii) income contingent loans (ICLs), such as those used in Australia, New Zealand, and the UK.
Our analysis is based on data from German university graduates because the country is an excellent case study for the analysis of the financial capacity of university graduates to repay their student loans. Education at German universities is free and eligible students from low-income families may receive student loans to finance their living expenses. These loans are regulated by the Bundesausbildungsförderungsgesetz (Federal Training Assistance Act) and are typically referred to as 'BAföG' loans. In 2013, the German government provided around C2.35 billion in the form of BAföG loans to more than 665,000 of the 2.3 million students at German universities (Federal Statistical Office, 2014) . Students may receive up to C40,200 over a five-year period, but the conditions under which university graduates have to repay the loans are very generous. 1 The following analysis focuses on the impact of MLs and ICLs on the ability of university graduates to repay student loans. We pay particular attention to: (i) the repayment burdens (that is, the proportion of an individual's income that is required to repay a loan) associated with MLs; and (ii) the repayment durations of ICLs. We use data from the German Mikrozensus and differentiate between male and female university graduates and between West and East Germany to account for gender differences and regional variation in income levels.
Repayment burdens of mortgage-type loans
One important difference between MLs and ICLs is that ML repayments are fixed over a set time period, while ICL repayments are dependent on income and not
